Even though aluminum is not considered to be a heavy metal like lead, it can be toxic in excessive amounts and even in small amounts if it is deposited in the brain. Many of the symptoms of aluminum toxicity mimic those of Alzheimer's disease and osteoporosis. Colic, rickets, gastrointestinal problems, interference with the metabolism of calcium, extreme nervousness, anemia, headaches, decreased liver and kidney function, memory loss, speech problems, softening of the bones, and aching muscles can all be caused by aluminum toxicity.
INTRODUCTION
Even though aluminum is not considered to be a heavy metal like lead, it can be toxic in excessive amounts and even in small amounts if it is deposited in the brain. Many of the symptoms of aluminum toxicity mimic those of Alzheimer's disease and osteoporosis. Colic, rickets, gastrointestinal problems, interference with the metabolism of calcium, extreme nervousness, anemia, headaches, decreased liver and kidney function, memory loss, speech problems, softening of the bones, and aching muscles can all be caused by aluminum toxicity (Gupta et al.
, 2005).
Aluminum is excreted by the kidneys; therefore toxic amounts can impair kidney function. Aluminum can also accumulate in the brain causing seizures and reduced mental alertness. The brain is normally protected by a bloodbrain barrier, which filters the blood before it reaches it. Elemental aluminum does not pass easily through this barrier, but certain compounds contained within aluminum, such as aluminum fluoride do. Interestingly, many municipal water supplies are treated with both aluminum sulfate and aluminum fluoride. These two chemicals can also combine easily in the blood. Aluminum fluoride is also poorly excreted in the urine. When there is a high level of absorption of aluminum and silicon, the combination can result in an accumulation of certain compounds in the cerebral cortex and can prevent nerve impulses being carried to and from the brain properly. Long term calcium deficiency can further aggravate the condition. Workers in aluminum smelting plants on a long term basis, have been know to experience dizziness, poor coordination, balance problems and tiredness. It has been claimed that the accumulation of aluminum in the brain could be a possible cause for these issues.
It is estimated that the normal person takes in between 3 and 10 milligrams of aluminum per day. Aluminum is the most abundant metallic element produced by the earth. It can be absorbed into the body through the digestive tract, the lungs and the skin, and is also absorbed by and accumulates in the bodies tissues. Aluminum is found naturally in our air, water and soil. It is also used in the process of making cooking pots and pans, utensils and foil. Other items such as over the counter pain killers, antiinflammatory products, and douche preparations can also contain aluminum.
Aluminum is also an additive in most baking powders, is used in food processing, (FAO/WHO,2006) and is present in antiperspirants, toothpaste, dental amalgams, bleached flour, grated cheese, table salt, and beer, (especially when the beer is in aluminum cans). The biggest source of aluminum, however, comes from our municipal water supplies. Excessive use of antacids is also a common cause of aluminum toxicity in this country, especially for those who have kidney problems. Many over the counter type antacids contain amounts of aluminum hydroxide that may be too much for the kidneys to handle properly (ATSDR, 2006). Agency for Toxic Substances and Disease Registry.
STUDY HYPOTHESIS
The main hypothesis for the present study implies that workers in aluminum industry are exposed to aluminum during their work. This exposure is occupational in nature and is being associated with health risk factors.
It is postulated that duration of exposure expressed in terms of exposure years is associated significantly with aluminum level. Furthermore, aluminum level is associated significantly with the practice attitudes, perception and knowledge of occupational risks.
OBJECTIVE
Improve quality of life and reduction in the rate of morbidity due to aluminum exposure.
AIM OF THE WORK
Establishment of an intervention health education program for environmental, health promotion of Aluminum workers in 6 th of October Factory for Aluminum production.
SUBJECTS & METHODS
Place of the Study: 6 th of October factory in Abbasia industrial zone, Cairo, Egypt.
Subjects:
 All workers exposed to aluminum in the factory more than one year will be invited to participate in this study.
 Excluding chronic chest disease and workers work less than one year.
 Administrators of the factory (policy makers).
Methods:
 Pre-intervention. Ethical Issues: The respondents gave their verbal and signed consent to participate in this study .Pre-testing of the questionnaire was conducted on 10 workers before running the study to check its validity; necessary changes were made after testing.
Occupational Data: Occupational and demographic data for participants were obtained through prepared questionnaire.
The first set of questions in the questionnaire determine the demographic data of the participants under this study includes age, gender, smoking habits, type and place of occupation, and duration of employment. The second set the questions include working type, job type, use of personal protective equipment such as mask, gloves and lab-coat, diseases such as sensitivity, urinary tract infection and the perception of participants for occupational dangers associated with their job .
Aluminum Measurement:
The concentration of Aluminum sample was analyzed by atomic absorption spectrophotometer ( 
Sample collection (Aluminum Dust) and preparation:
Dust samples were collected from the surfaces of abrasives, brushing, packing and inventory.
The samples were homogenized and mixed.
Digestion Methods:
Method A: Hot Plate Aqua-regia Digestion:
1g of a well homogenized sample obtained from a Kjeldahl flask and 12 ml of freshly prepared aqua regia (3ml HNO 3 + 9ml HCl i.e. ratio 1:3) was added. The beaker was covered and the contents heated for 2 hours on the medium heat of a hot plate. The mixture was allowed to cool and then filtered through aWhatmanno.42 filter paper into a 50ml with de-ionized distilled water. Blank solutions were also prepared (Adaramodu et al., 2012) . -Interview questionnaires.
-Lab investigations (serum) and aluminum dust in work place.
 Data entry using Epi Info 6.04 (CDC).
 Data Analysis will be SPSS package Ver. 16 (2007) .
Statistical Analysis:
The data obtained from analysis of the serum of the subject investigated in this study regarding the concentration of the heavy metals and the associated factors demographically and environment of work were presented as: frequency, package for the social sciences SPSS (version 16, SPSS, an IBM Company, Chicago, USA). P value of ≤0.05 was considered statistically significant in the results percentage and T test using statistical.
RESULTS
This study included 40 workers in an aluminum factory in 6 th October District in Egypt with mean aluminum concentration in the different departments in the factory was within permissible exposure level "PEL" according to environmental law 4 / 1994 With amendments. (Table 1 ).
All workers were male gender with mean age 37.7±12.5 years, majority of them were married 77.5% and had a technical school graduation 40%. The overall prevalence of smoking was 22.5 % for cigarettes and 7.5 % for Shisha smoking (Table 2) .
Regarding occupational history of studied workers, majority of them were working polishers in polishing department (27.5 %) with small number of them have a work shift (7.5 %) of a mean duration of 9.2±0.7 hours.
Majority of workers (92.5 %) were reporting the availability of personal protective devices "PPD", though only 70 % of them were using it and only 55 % of them were beloved the usage of PPD. (Table 3) The studied workers have reported the exposure to aluminum inside workplace during polishing and during smelting (85 % and 82.5 % respectively). However, majority of workers also reported an extra workplace exposure to aluminum with most of them in form of using alum. Utensils followed by use of food additives containing aluminum (72.5 % and 70 % respectively) (Table 4) .
By implementing the intervention study through the comprehensive health education program to workers in the factory, there was a statistically significant reduction in the mean serum aluminum before and after intervention (13.95 and 13.75 ug/dl respectively) (P<0.01) (Table 5) .
Also, the intervention study has improved significantly the knowledge of workers toward the use of PPD by 45.5 % (P<0.01) ( Table 6 ).
At the same time, the knowledge of workers toward the exposure to the extra work sources of aluminum was significantly improved as regards aluminum Contained medications and aluminum Containing deodorants by 50 % and 62.5 % respectively (P<0.01) (Table 7) .
Additionally, the knowledge of workers toward the general hazardous effect of aluminum was significantly improved 85.7 % (P<0.01). The knowledge toward specific hazardous effects of aluminum was significantly improved mostly for causing bronchial asthma and contact dermatitis (71.4 % and 62.5 % respectively) followed by Alzheimer, anemia and osteoporosis (50 %, 25 % and 9.1 % respectively) (P<0.01). (Table 8 ).
Regarding knowledge of workers toward methods of prevention of aluminum pre and post-intervention, there was an improvement mostly for health education and usage of PPD (100% for both) followed by removal of sensitive workers and isolation or substitution (55.6 % and 44.4 %respectively) (P<0.01). (Table 9 ) Discussion:
The present study was conducted to achieve the following objectives: to determine the prevalence of aluminum toxicity among workers in aluminum industry and to correlate the occupational exposure for aluminum with diseases such as respiratory diseases and hypersensitivity.
By implementing the intervention study through the comprehensive health education program to workers in the factory, there was a statistically significant reduction in the mean serum aluminum before and after intervention (13.95 and 13.75ug/dl respectively) (P<0.01).
Compared with other studies, the aluminum workers are considered at lower exposure level. Halina et al., (2001) reported in his study that prior to employment in the pot room, workers' mean serum aluminum level was 3.37 .A steady increase of serum aluminum over time was observed with mean concentration almost doubling at the 12 month Stage, followed by a period levelling off. In another study conducted by Drabløs et al., (1992) , the mean urine aluminum level of 15 workers in an aluminum fluoride plant exposed to a mean of 0.12 mg Al/m3 was 12μg/L, of 12 potroom workers in an aluminum smelter exposed to a mean of 0.49 mg Al/m3 was 54μg/L and 7 foundry workers in the aluminum smelter exposed to a mean of 0.06 mg Al/m3 was 32μg/L; that for the 230 controls was 5μg/L.
The data showed that using the following protective tools hearing tools, eye glasses, head cap, welding glass and face mask, was shown to retain the aluminum concentration below the average (p value <0.05 for all). It is required to reduce the exposure to aluminum. According to the requirements of the U.S.
Occupational Safety and Health Administration (OSHA), employers have to reduce exposures to aluminum (NIOSH, 2005) .
The data of the present study showed that exposure to aluminum dust has similar distribution among participants with various aluminum concentrations and this was with permissible exposure level. Other studies across the literature showed that the pot emissions contained various chemicals among which are aluminum oxide, carbon dusts, particulate polycyclic organics, gaseous and particulate fluorides, carbon monoxide, carbon dioxide, Sulphur dioxide and nitrogen oxides. These chemicals reflect increased exposure to aluminum, (Yokel et al., 2008) .
The other variables in this section such as welding gases, organic solvents, metals, noise contamination, cold/heat stress, stress at work environment, waste management and hobbies follow the same pattern of discussion. In these cases, we think that participants are still having high exposure even below the average and that is why no significant differences have been observed. These findings do not agree with other studies conducted in animals in which it has been suggested that maternal stress during pregnancy could enhance aluminum induced developmental toxicity in mouse and rat offspring (Colomina et al., 2005) ; (Roig et al., 2006) .
At the same time, the knowledge of workers toward the exposure to the extra work sources of aluminum was significantly improved as regards aluminum Contained medications and aluminum Containing deodorants by 50 % and 62.5 % respectively (P<0.01).
Additionally, the knowledge of workers toward the general hazardous effect of aluminum was significantly improved 85.7 % (P<0.01). Regarding the knowledge toward specific hazardous effects of aluminum was significantly improved mostly for causing bronchial asthma and contact dermatitis (71.4 % and 62.5 % respectively) followed by Alzheimer, anemia and osteoporosis (50%, 25 % and 9.1 % respectively) (P<0.01). This was in agreement with evidence suggests that wellness programs that emphasize correcting workplace hazards show greater participation rates than those that focus on individual behavior change alone (Sorensen and Barbeau 2004) .
Therefore, wellness programs may have a greater chance of success if integration with occupational health and safety (OHS) efforts is a priority.
Furthermore, to truly promote worker health, OHS cannot be ignored.
Regarding knowledge of workers toward methods of prevention of aluminum pre and post-intervention, there was an improvement of usage of PPD (100% for both) followed by removal of sensitive workers and isolation or substitution (55.6 % and 44.4 % respectively) (P<0.01). This was in agreement with workplace wellness or health promotion programs are a combination of educational and organizational activities designed to support healthy lifestyles. These programs consist of health education, screening, and interventions designed to change workers' behavior in order to achieve better health. Workplace wellness/health promotion has been defined as "the combined efforts of employers, employees, and society to improve the health and well-being of people through activities that target individual lifestyles. According to our study, aluminum workers have high concentrations of serum aluminum compared with other studies, in addition to that the incidence of diseases in relation to exposure is low, simply because: 1-Interview questionnaires may be not a proper way to collect data about diseases. 2-Traditional surveillance approaches used in public health practice are difficult to apply to metals poisoning because adverse health effects related to metal exposure may not be clinically diagnosed, except at very high exposure levels, and are not usually listed as reportable diseases.
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Conclusions and Recommendations:
1-The mean concentration of aluminum in study group is 13.8ug/L (max. 34.8).
2-Using protective tools during work reduces the exposure to aluminum.
3-Aluminum concentration is correlated significantly with using personal protective device and increase awarrance about aluminum hazards
To detect and control work-related health effects, medical evaluations should be performed (1) before job placement, (2) periodically during the term of employment, and (3) at the time of job transfer or termination. 
